Pharmacokinetics of ceftiofur crystalline-free acid sterile suspension in the equine.
Absolute bioavailability and dose proportionality studies were performed with ceftiofur in horses. In the absolute bioavailability study, thirty animals received either an intravenous dose of ceftiofur sodium at 1.0 mg/kg or an intramuscular (i.m.) dose of ceftiofur crystalline-free acid (CCFA) at 6.6 mg/kg. In the dose proportionality study, 48 animals received daily i.m. ceftiofur sodium injections at 1.0 mg/kg for ten doses or two doses of CCFA separated by 96 h, with CCFA doses of 3.3, 6.6, or 13.2 mg/kg. Noncompartmental and mixed-effect modeling procedures were used to assess pharmacokinetics (PK). CCFA was well absorbed with a bioavailability of 100%. AUC(0-∞) and C(max) increased in a dose-related manner following administration of the two doses of CCFA at 3.3, 6.6, and 13.2 mg/kg. The least-squares mean terminal half-life (t(½) ) following the tenth daily i.m. injection of ceftiofur sodium at 2.2 mg/kg was 40.8 h, but the least-squares mean t(½) following the second i.m. injection of CCFA at 6.6 mg/kg was 100 h. The time that plasma ceftiofur equivalent concentrations remain above a threshold concentration of 0.2 μg/mL has been associated with efficacy, and following administration of two 6.6 mg/kg doses of CCFA, the mean time above 0.2 μg/mL was 262 h. Simulations with the nonlinear mixed-effect PK model predicted that more than 97.5% of horses will have plasma ceftiofur equivalent concentrations >0.2 μg/mL for 96 h after the second 6.6 mg/kg dose of CCFA.